INTRODUCTION
Dynamic development and transformation of the modern market environment lead to a significant increase of competition in the domestic and foreign markets. This, in turn, results in both new and modified factors affecting the development and efficiency of banking activities. This is naturally accompanied by actualization of increasing the efficiency of banking risks management. Market risk is one of them. According to the Core Principles for Effective Banking Supervision by the Basel Committee on Banking Supervision (BCBS), market risk is one of mandatory elements of the bank's risk management system. Among other risks, it should be subject to monitoring by the relevant supervisory authority, which should develop minimum standards for overseeing the adequate use of banking management and control systems as a basis for calculating capital. the range of risks create a strong demand for quality risk management. At the same time, implementation of risk-oriented instruments deserves attention, which would allow banks to identify, adequately assess and effectively manage these risks, analyze the stability of banks based on a balanced combination of international approaches and peculiarities of accounting and prudential supervision of the National Bank of Ukraine.
The purpose of the article is to analyze international approaches to assessing market risk of a bank in order to improve the methodology for calculating the regulatory capital adequacy in Ukrainian banks.
THEORETICAL BASIS
Increased attention of the world banking community to market risk as a potential source of significant losses was a consequence of the sharp increase in the volumes of trade transactions carried out by banks in the early 1980s. Risk management systems existing at that time were not able to control the price risks of possible losses due to changes in the price of a commodity or financial instrument in time that is inherent in trading activity, as well as the level of capital acceptable to absorb such risks.
A full-fledged activity aimed at developing standards for market risk assessment and its incorporation, as an integral part, in calculating the capital adequacy ratio began with the introduction of the BCBS (whose principles have a comprehensive international status and are aimed at strengthening the regulatory regime in all jurisdictions) Consultative document "International Convergence of Capital Measurement and Capital Standards" (Basel I).
Many scholars investigated the issue of definition and substantiation of the essence of market risk of a bank, its detection, evaluation, management and control.
The Basel Committee on Banking Supervision defines market risk as the risk of losses in on-or off-balance sheet items that arise from movement in market prices (Basel Committee on Banking Supervision, 2005).
Market risk refers to the risk of losses in the bank's trading book due to changes in equity prices, interest rates, credit spreads, foreign-exchange rates, commodity prices, and other indicators whose values are set in a public market (McKinsey&Company, 2012, May).
The National Bank of Ukraine defines market risk as an existing or potential risk for revenues and capital arising from adverse fluctuations in the value of securities, commodities and foreign exchange rates on those instruments that are in the trading portfolio. This risk derives from market-making, dealing, taking positions from debt and equity securities, currencies, commodities and derivatives. Market risk includes, but is not limited to, types of risks such as default risk, interest rate risk, credit spread risk, as well as equity, commodity, and currency risk (NBU, n.d.).
In scientific works, the theoretical approaches to the understanding of the essence, features of identification and some aspects of management are highlighted. However, the issue of its evaluation remains underexplored.
Chornous and Ursulenko (2013) studied the problems of improving the bank risks assessment and management, considering the new regulatory and technological requirements based on the use of modern technology and combining the latest achievements in artificial intelligence, numerical mathematics, statistics and information technology. They proposed new approaches to assessment, based on the modern methods of data analysis. They concluded that Ukrainian banks have a lot of problems in using new approaches to risk assessment and its information support.
Mirković, Dašić, and Siljković (2013) noted that bank market risks, as well as methodologies of its quantifying and assessing (Value-at-Risk and stress testing) have the largest and almost irreplaceable role in bank systems.
Trenca (2009) investigated the VAR method in bank market risks assessment and management. Milanova (2010) concluded that Value at Risk (VaR) model should be used as a basic method for market risk analysis and assessment. Also, special emphasis is placed on stress tests as a technique for reliable risk management used in the potential impact assessment of individual factors or changes in many financial parameters of the bank's income, capital and economic value.
Muriithi, Muturi, and Waweru (2016) investigated the impact of market risk on financial performance of commercial banks in Kenya using balance sheets and financial ratios of 43 Kenyan commercial banks.
Mohd Fahmee Ab-Hamid et al. (2018) studied the influence of market risks on the efficiency of the Malaysian banking industry. Also, the effects of cost and profit efficiencies on post-merger bank market risk were assessed.
Kyung-Chun Mun (2018) investigated the efficiency for futures and forward hedging strategies that can be employed by large US banking firms with exposure to interest rate and foreign exchange risks.
Practical aspects of market risk assessment are a complex task for banks, as they are constantly faced with the risk of losses due to balance sheet and off-balance sheet items resulting from unfavorable fluctuations of market prices.
According to the new international approaches (Basel 2.5 and Basel 3), current standards on minimum capital requirements for banks to cover market risks have been revised and significantly improved. The review, in particular, deals with the following key areas:
• the need for a clear division of trading and bank books in order to discourage arbitrage transactions by banks due to regulatory differences in different jurisdictions;
• revision of the standardized approach to increase risk sensitivity while maintaining the complexity of market risk assessment standards for banks with moderate complexity of transactions that do not require using internal models' approach;
• review of the of internal models' approach by strengthening the conditions of its approval by the supervisory body; requirements for identifying material (tangible) risk factors among banks and calculating their quantitative impact on capital; introduction of additional restrictions in order to reduce the negative impact of hedging and diversification on capital;
• replacing the Value-at-Risk (VaR) approach with the estimation of the Expected Shortfall (ES) exceeding VaR in order to reach the estimate in periods of significant financial stress on residual risk (tail risk is the risk of investing, the occurrence of which is unlikely. However, if used, they result in serious losses);
• completing the calculation methodology by assessing the adequacy/inadequacy of liquidity in the market. In order to mitigate the risk of unpredictable/significant deterioration of market liquidity for both approaches (the standardized approach and the domestic model's approach), a multivariate liquidity horizon is proposed instead of the static 10day horizon used for VaR.
RESULTS
A detailed analysis of the new international approaches to market risk assessment allowed to identify areas for improvement of the current methodology for calculating the adequacy ratio of banks' regulatory capital (N2) (National Bank of Ukraine, n.d.). The methodology currently considers only the needs of banks for covering credit risk. Therefore, it should be revised according to international practice in terms of considering the needs for market risk coverage by banks.
So, let us consider these approaches.
Standardized Approach (SA) to the market risk assessment
According to this approach, the requirement for capital adequacy for market risk is the sum of three components: 1) risk-claims calculated using the Sensitivitybased Method (SbM);
2) default risk (DRC) requirements; and
3) residual risk (RRAO)).
The sensitivity-based method (SbM) is based on the use of the following components:
1) Delta (linear risk) is a component of the bank's trading book and is used as inputs to regulate delta risk factors.
2) Vega (linear risk) is a component that, like the delta, is used as inputs to regulate the vega risk factors.
3) Curvature (nonlinear risk) is a component including additional risk, not dealt with delta risk of price change in option cost or similar financial instruments with non-linear non-payment behavior, such as collateralized securities, that is, for financial instruments whose value changes nonlinearly in relation to the basis risk factors.
Capital requirements for covering the curvature risk are calculated by estimating the maximum losses for the two stress scenarios (ascending and descending shocks) for this risk factor. The worst value under the two scenarios is a risk position and it is used as input for calculation.
All three components must be designed for each of the risks defined under the sensitivity-based method (SbM) in order to avoid rising/decreasing correlations during financial stress periods:
1) general interest rate risk (GIRR);
2) credit spread risk (CSR):
• non-securitized asset risk (non-securitization);
• risk of non-securitized assets that have no correlation with trading portfolio;
• risk of securitized assets correlating with trading portfolio;
3) equity risk; 4) commodity risk; 5) foreign exchange (FX) risk.
Each of the scenarios for delta risk, vega risk and curvature risk is developed by the bank based on current financial instrument prices or the pricing models applied by the independent risk management unit. These models are used for reporting on market risks or actual gains and losses to senior executives.
The SbM method is based on the elements of the previous version of SA to market risk assessment (Milanova, 2010) , when risk sensitivity was used to calculate its individual components: for example, the duration method for interest risk, the delta plus method for some financial instruments.
At the same time, the SbM method more widely uses sensitivity in the revised standardized approach and identifies market-sensitive limits that can be equally applied by different banks in different jurisdictions.
Default risk (DRC) calculates the probability of bank counterparts' default according to three types of bank assets: 1) unsecuritized assets;
2) securitized assets that do not correlate with the trading portfolio;
3) securitized assets correlating with the trading portfolio.
The calculation is a calibrated approach to determining the default risk of debtors for the credit risk of a bank book. Its aims at reducing the potential non-compliance in capital requirements for similar exposures of the bank under the risk in a trading book and in a bank book.
The default risk, like the sensitivity-based method, allows recognition of hedging, on a limited basis though.
Residual risk (RRAO) is calculated to determine the adequacy of covering all other risks not covered by the SbM and DRC methods, as well as to pro- The BCBS does not describe in detail such instruments in order not to create incentives for regulatory arbitrage and not to encourage banks to assume excessive risks due to such instruments.
In addition, while revising the SA approach and identifying certain areas where the complexity of measuring risk factors to calculate the level of losses and their aggregation are not consistent with the actual amount of risk, the BCBS has amended certain elements of the market risk calculation methodology according to this approach.
The changes relate to:
• simplifying the procedure for calculating currency risk for currency pairs that are liquid and, consequently, the risk for which is lower;
• reducing correlation scenarios by eliminating those with "low" correlation;
• capital requirements for financial instruments with nonlinear risk.
In addition, weighted risk ratios for certain classes of assets are reduced to ensure the correspondence of capital requirements with the revised standardized approach.
Schematically, the general structure of capital requirements according to the revised standardized approach is as follows (see Figure 1 ).
Internal Models Approach (IMA) to the market risk assessment
According to this approach, the capital adequacy requirements are also a set of three components:
1) expected shortfall (ES); 2) default risk (DRC); 3) stressed capital add-on (SES).
In order to stimulate the effective implementation of this approach by banks, the Basel Committee on Banking Supervision proposes the following three measures:
1. It is proposed to strengthen the requirements in order to obtain the regulator's consent to use models, in particular, to establish criteria of profits and losses attribution (PLA).
The BCBS introduces a PLA test in order to carry out an unbiased and qualitative assessment of the bank's internal models used to calculate capital requirements to cover market risk, to properly measure all material risks for each type of transactions (financial instruments) of the trading book, for With this test, the regulator evaluates the feasibility of using the models by the bank. If the test is not taken, the bank is required to apply a standardized approach.
2. More consistent and integrated risk measurement methods are recommended, including the introduction of clear capital requirements for non-modellable risk factors (NMRFs).
In particular, it is allowed to include a risk factor in the model in the presence of at least 24 "real price observations" for the last 12 months and in the absence of gaps for more than 1 month between any two observations. Such acceptability criteria are used to determine the risk factors subject to modeling. If the risk factor does not meet these criteria, it is classified as non-modellable, is excluded from the Expected Shortfall (ES) model and is considered under stressed capital add-on (SES).
A number of recommendations were made as to how banks should inform about changes in
the minimum capital requirements to market risks according to the approaches they use to calibrate their own internal models in order to develop data aggregation mechanisms aimed at improving the availability of "real price observations " at the same time preserving their confidentiality.
Assessment of capital requirements by banks to cover market risk using the Internal Models Approach (IMA) for its approval by the supervisor should be constructed as in Figure 2 .
Using the IMA by banks allows for applying their own models for quantifying market risk, built on compliance with the recommended quantitative and qualitative BCBS criteria, and can only be applied after the supervisor has given the appropriate consent. Minimum requirements for granting such consent compared to the previous IMA version have not changed. They are as follows:
• conceptual perfection and integrity of the market risk management system of a bank;
• sufficient qualified personnel to use complex models for controlling market risks, audit and, if necessary, assisting fields;
• the ability of its own banking model to demonstrate the proper accuracy of market risk assessment;
• regular stress testing by the bank and confirming the results of stress testing by the supervisor in the following areas: a) control scenarios that do not require bank modeling; b) scenarios requiring bank modeling; c) scenarios developed by banks for specific characteristics of their portfolios;
• successful testing of the effective use of their own models in terms of types of trading portfolio operations, which they are applied to, and available positions in the bank (balance sheet and off-balance sheet items).
It follows from the above that an important prerequisite for implementing both the standardized approach and the IMA is the fact that banks make a clear distinction between their balance sheet and off-balance sheet transactions, based on their affiliation with the trading book or the bank book. And it is expedient to do this taking into account the BCBS's recommendations and criteria.
Criteria for assigning financial instruments to the trading book
The definition of trading and bank books contained in the regulatory acts of the National Bank of Ukraine is in line with the BCBS provisions and provides the general principles, according to which the articles of the bank balance sheet should be distributed (Bank for International Settlements, 2017, June).
Thus, the trading book contains bank assets and liabilities that are held for the purpose of trading or hedging the risks of other items in the trading book. Accordingly, the bank book includes assets and liabilities not included in the trading book.
However, the definition of trading and bank book boundaries under Basel II contains certain categories of financial instruments that may be in the same book by their nature, however, they may, if sufficiently justified and approved by a supervi- • based on the frequency of price observations IMA is not applicable to securitization exposures belonging to a trading portfolio. Such operations are fully assessed using a revised standardized approach
STEP 1
The bank assesses the quality of its internal models for estimating market risk
Quality is not confirmed
Applying the revised standardized approach to the entire trading book STEP 2.1 The bank divides the trading book transactions into those assessed via IMA, and those to which IMA cannot be applied
IMA is not applicable
Applying the revised standardized approach to individual transactions to which IMA is not applicable
General expected shortfall (ES):
Risk weighted average value of diversified and non-diversified expected capital shortfall for certain types of market risk
Default risk requirements (DRC):
Cover the risks of non-fulfillment of obligations on loans, securities irrespective of diversification, as well as other types of market risks, including credit spread risk
Additional non-modellable risk requirements (SES):
The aggregate value of capital requirements by non-modellable risk factors for transactions assessed via IMA
Quality is not confirmed
Quality is confirmed IMA is applicable Quality is confirmed
Modellable
Non-modellable sor, be assigned to another book. That is, there are no clear distinctions regarding the belonging to a particular book in this document for these categories of financial instruments.
The lack of further clarification should encourage banks to impose a distinction between trading and bank books through their own consistent and well-founded choice.
However, as practice shows, there are cases where certain categories of financial instruments may belong to both the trading book and the bank book. In such cases, it may be unclear how to lay out the priority.
Therefore, the BCBS amends this part of the standards of market risk calculation and specifies under what conditions capital investments in funds (for example, stock index funds) can be included in the trading book. These are:
• daily quotations available;
• the ability to track benchmarks without leverage;
• the absolute value of the differences in the tracking process, not related to fees and commissions, is less than 1% (Bank for International Settlements, 2018, March).
The definition of more clear criteria for the distribution between trade and bank books is also an innovation of the revised BCBS approaches to calculating market risk. In particular, in the revised SA, while maintaining the link between a trading book and types of financial instruments:
• a clearer and consistent separation of trading and bank books is carried out;
• the scope of applying capital requirements to cover market risk is shifted;
• opportunities for arbitration are reduced while, at the same time, providing for appropriate control instruments;
• the criteria for inclusion/exclusion of the tools in/from the trading book are determined (based on the substantiality of the existing restrictions on the ability to eliminate such instruments or to be reliably assessed on a daily basis) in order to implement identical approaches to the distribution of types of instruments between the two books.
Control over any deviations from the above distribution criteria and initiating changes to the procedure for assigning a financial instrument to a trading/bank book is the responsibility of the supervisor if he considers that the financial instrument's belonging to the relevant book is determined incorrectly by the bank.
The effect of arbitrage on capital is mitigated by imposing strict restrictions on the financial instrument transfer from one book to another and even if, as a result of such transfer (in certain admissible cases), capital requirements for this financial instrument are reduced, the difference in costs measured on the moment of such transfer is recognized as additional fixed capital requirements disclosed.
Requirements for transferring internal risks from a bank book to a trading book are clearly identified for credit risk, capital risk, and interest rate risk.
The transfer of internal risks from a trading book to a bank book within a revised standardized approach is not recognized.
Capital requirements to cover market risk are calculated for financial instruments that do not contain any restrictive terms for trading or for their full hedging, and meet the following characteristics:
• the financial instrument is held with the purpose of: a) short-term resale; b) making profit from changes in prices in the short run; c) blocking in order to receive arbitration profits; d) hedging the risks arising from the retention of financial instruments with the a), b) and c) characteristics;
• any of the following financial instruments (FI) is considered to be held for at least one of the following purposes: a) FI correlates with the trading portfolio; b) FI is the article of trade between traders who implement a clearly defined strategy within the framework of a risk management system; c) FI leads to an increase in the current value of a bank book due to a decrease in the value of shares or as a result of an increase in the credit spread over the issuer/group of issuers' debt.
That is, the bank will have a net short position in the stock risk or credit risk of the bank book; d) FI arose as a result of underwriting liabilities.
• other financial instruments that do not satisfy the above characteristics, as well as: f) derivative financial instruments, according to which the base instrument meets the specified characteristics; g) financial instruments, held by the bank in order to hedge positions at a certain risk and meet the specified characteristics, should be included in the bank book.
Simplified (alternative) revised standardized method (R-SbM)
The R-SbM method is a simplified version of the SA approach, providing a number of significant weaknesses in the application of the sensitivity-based method (SbM). These, in particular, are: cancellation of capital requirements for vega-risk and curvature; simplifying the basis risk calculation (as a delta risk factor when calculating the general interest rate risk (GIRR)); reducing the detail level of risk factors and correlation scenarios in related calculations. The remaining components of the SA approach for the R-SbM method do not change.
Simultaneous use of R-SbM, SbM and IMA methods by the bank for different types of financial instruments is not allowed.
The aim of the revision is to provide a transparent, consistent and comparable benchmark for banks of different jurisdictions and a market-risk standard that can be applied by banks in the event they refuse to use the Internal Models Approach (IMA).
At the same time, the Basel Committee on Banking Supervision recognizes the complexity of the SA and IMA approaches, even with the use of the simplified R-SbM method by banks insignificant in size or having negligible market risks or concentration of trading operations. This is because even this method differs significantly from the widely used standardized approach, according to Basel II. Therefore, the choice to implement revised SA and IMA approaches, even if the R-SbM method is used, will place Ukrainian banks at significant difficulties and costs that are inadequate to the significance of the risks in their trading books.
Instead, as part of harmonizing prudential standards in all jurisdictions and avoiding the need to develop their own simplifications for a revised standardized SbM approach, the BCBS allow for optional application of such approaches in all jurisdictions of countries (both BCBS members and non-members) in the revised format. The Committee also considers it possible to retain Basel II standardized approach to calculate market risk (Bank for International Settlements, n. d.;
Bank for International Settlements, 2017, June).
At the same time, the BCBS allows the banks to maintain the use of Basel II's standardized approach as an alternative, subject to a high-level re-calibration, in order to ensure sufficient conservatism and be an improved alternative.
In particular, the proposed method for recalibrating the Basel II standardized approach involves applying the multiplier to capital requirements for each component of the standardized approach to market risk calculation according to Basel II (Bank for International Settlements, 2018, March).
According to this approach, the recalibrated capital requirements for market risk coverage will correspond to the sum of the following components:
, FER -requirements for foreign exchange risk coverage according to Basel II: Section VI (C), subsection 3 "Foreign exchange risk" and additional requirements for the coverage of options for foreign currency instruments (except for delta risk) according to Basel II: (Section VI (C), subsection 5 "Treatment of options"; MFER -the range of coefficients for foreign exchange risk [1,50-2,50]; CR -commodity risk requirements according to Basel II: Section VI (C), subsection 4 "Commodity risk" and additional requirements for the coverage of options for commodity instruments (except for delta risk) under Basel II: (Section VI (C), subsection 5 "Treatment of options"; MCR -the range of coefficients for commodity risk [1, 50] .
Calibration should provide banks with more conservative approaches to market risk assessment compared to Basel II standardized approach. The BCBS does not specify restrictions on banks that may use such an approach (additionally, such an approach cannot be acceptable for global systemically important banks using internal models to evaluate certain types of financial instruments of a trading book or hold correlation trading portfolios).
The resulting capital requirement for market risk coverage should be translated into the risk-weighted assets equivalent multiplied by 10 (since the standard value is N2 ≥ 10%).
DISCUSSION AND CONCLUSION
Thus, given the results of assessing the updated BCBS approaches to the market risk calculation, one can conclude that an optimal approach in terms of its implementation in Ukrainian banking practice (the capital adequacy ratio of banks (N2)) can be calculated in one of two scenarios by using: 1) a simplified version of the sensitivity based method (R-SbM); or 2) a re-calibrated version of the Basel II standardized approach.
With that, the recalibrated version of Basel II standardized approach is more acceptable for use by banks, since it is most relevant to the volume and complexity of transactions conducted by Ukrainian banks.
Given the current challenges facing the Ukrainian banking system (in particular, the need to increase capitalization, search for resources for development, etc.) and caused by limited opportunities due to the still significant share of non-working assets in the banks' balance sheets, improving the formula to calculate the norm (H2) by introducing qualitative and sensitive risk-based approaches, in particular to assessing market risk, will reduce the impact of destabilizing processes on banks as a result of market risk adoption and bring regulatory convergence requirements in Ukraine and the best international banking practices together.
